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XXlV. On Vision. By Ez. WAI, K~,  Esq., of Lynn, 
2¢orfolk. 
To Mr. TiUoch. 
M 
~IR~ 
y paper on Vision, printed in the 29th volume of the 
Philosophical Magazine, has been reviewed in one or two 
of the periodical publications. 
• * We,"  says one of these writer,, c, cannot help regard- 
ing it as, in some measure~ derogatory to the character of a 
r~spectable journal, and at the same time discreditable to 
the literary reputation of the coiantry, that papers should he 
brought forward, witholu censure, and withom comment, 
which betray the deficiency of their authors iu the first ele- 
xnent, of science." 
I believe it is now pretty well undergtood, that nothing is 
so ~' discreditable to the literary reputation of the country," 
at this time, as the concealed, ignorant critic~ who passes 
an unjust censure upon the works of others. 
cc It is true," says this reviewer, " that when the surfaces 
of a lens are perfectly spherical, its mean focal length is 
altered in a very slight degree by a change in its aperture ; 
but this change is in all practical cases absolutely insensible, 
and, unfortunately for Mr. Walker's opinion, is of a nature 
precisely opposite to that which he takes for granted.'" 
But, whatever may be the opinion of this reviewer~ it 
will be generally believed, that the bare assertion of an ano- 
nymous writer does not alter the truth of any proposition. 
The truth of what I have advanced in my paper, respect- 
ing this property of the convex lens~ may be clearly under- 
stood from the following 
Experi~,ent.wI took the same instrument mentioned in 
my former paper, and directed it to the moon, and drew out 
the inner tube until her image appeared istinct upon the 
unpolished glass. Then~ after having contracted the aper- 
ture of the lens from two inches to ¢ of an inch, the image 
of a candle~ which stood at the distance of 12 feet from the 
instrument, was distinctly painted, in an inverted position~ 
upon the glass in the lunar focus of the lens. 
The 
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On Fislon. 127 
The only difference between this experiment and thosemen- 
tioned in my former paper, made with the same instrument, 
consists in thebrightness of the object : the principle is the same. 
In the next paragraph e says : " One simple argument 
is sufficient o set aside these opinions : it is founded on an 
experiment well known to all those who have properly stu- 
died the subject. If  we look through two minute holes, 
much nearer together than the diameter of the pupil in its 
most contracted state, at one of two points, nearly in the 
same line, and within the limits of perfect vision, the other 
point will always appear double~ whether we fix on the 
nearer or the more remote for the object of our attention. 
Here there is no change of the aperture, but a true altera- 
tion in the refractive powers of the eye." 
This experiment is erroneous~ and can only mislead those 
who may not be inclined to ry it ; for when we 1oo1~ through 
two minute holes, made in the manner described above, two 
circles of light are seen intersecting each other as represent- 
ed in Fig. 9, Plate IV. 
Now when a point is seen through a or b it wily appear 
single ; but if it be seen through the slsace c, it will appear 
double ; because an image is tormed of it by each hole ; and 
if two points be viewed through c they will both appear 
double : but to see one of the points single and tile other 
double, one must be seen through a or b, and the other through 
the space c. This experimenb which is the only one advanced 
" to set adde" my theory, proves no~hing more than that 
the reviewer looked through two minute holes. 
I f  there were any alteration in the refractive powers of the 
eye, we might then see one point single and the other 
double, when viewed through one minute hole; but this 
is contrary to experience, and consequently proves the ab- 
surdity of the reviewer's aupposition. 
As this critic does not appear to understand his own ex- 
periment, let us see~ in the next plac% whether he under- 
stands mine. 
" It is obvious," says this writer, ~ that Mr. Walker's 
three experiments with the lens prove a great deal too much ;
they demonstrate that a contraction of the aperture makes a 
remote 
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1~8 On V~slon. 
remote object appear indistinct, while, in the next page, we 
are told, that when we view a remote object through an 
aperture of about one-fiftieth of an inch in diameter, if the 
object be seen in a proper light, it will appear as distinct as 
to the naked eye. What must be the confl, sion of that 
man's ideas, who eould fail to discover so glaring a contra- 
diction? The true explanation of the paradox, supposing 
the appearances to have been correctly described, is this : the 
light admitted was diminished by the contraction of the ori- 
fice, from two inches to one-/~fih of an inch, in the ratio 
of 1oo to one ;eonsequently the pictures of all distant ob- 
jects must have been rendered extremely thint : but the image 
of the plumb-line in the window was rendered distinct by' 
the contraction, as it would have been by the contractior~ 
of an aperture without any lens, which would have exhi- 
bited a shadow nearly as distinct, without any trace of a 
picture of the remoter objects." 
My experiments with the lens might appear a paradox to 
this reviewer in consequence of his not knowing, that di- 
stinctness and brightness are different properties. Thus, if 
we look through a small aperture at the moon, she will ap- 
pear more distinct han to the naked eye, though less bright :
if we look at a remote terrestrial object properly illuminated 
for the experiment, it will appear as distinct when viewed 
through a small aperture, as to the naked eye, but not so 
bright ; but when the same object is seen in a faint light, 
through a small aperture, it will appear neither so distinct 
nor so bright as to the naked eye. 
Now my experiments with the lens were made with ter- 
restrial objects seen only by day-light, but the object seen 
through the small aperture, was strongly illuminated with 
the sun's rays, and appeared as distinct asto the naked eye, 
though not so bright • it might be (and probably was) this 
difference between distinctness and brightness that puzzled 
this gentleman so much. 
It is, however, very singular that this writer should be 
wrong in all his observations. For in my experiment with 
a small aperture, the plumb-line, which hung down the 
middle of the window, was so clearly represented upon the 
unpolished. 
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On V~s~on. 199 
tmpolished glass at the eye end of the instrument~ that even 
its colour, a deep red, was very distinguishable. But, after 
the lens was taken away, the shadow of the line was so 
broad, faint, and indistinct, as not to be perceived by a 
person unacquainted with the experiment : and what might 
have been easily expected, this faint shadow was accom- 
panied with a camera obseura picture of remote objects~ 
though dark and ill defined. 
The following experiments show how the eye is adjusted 
to distinct vision in a very satisfactory manner. These were 
made with a transit telescope, which has an object-glass of 
2~- inches aperture, and a~ feet ibcal distance, adjusted to 
observe celestial objects. 
I directedthis telescope to an object at the distance of 40 
yards. This object consists of a circular hole ~ of an inch in 
diameter made in an iron plate, with a plate of metal painted 
white placed at some distance behind it. With the whole 
aperture of the object glass, this hole in the iron plate is 
invisible ; but when the aperture is contracted to ~- of art 
inch, the hole appears o distinct, that it is easy to see when 
it is bisected by the wire in the focus of the object glass, to 
less than "r-~-~- of an inch ; but remote terrestrial objects 
viewed with the same aperture are seen very imperfectly. 
Hence we see the reason of the pupiVs contracting when 
we attentively view a near object e, and why it expands when 
we look at those that are remote. 
That the iris is the only organ by which the eye is ad- 
justed to distinct vision, may be clearly understood by the 
Ibllowing experiments : 
Experiment [ .~Let  a remote object be observed througtx 
an aperture of about ~-¢ of an inch in diameter, made either 
in a thin piece of metal or a card, and if the object be seen 
in a strong light it will appear ~as distinct as to the naked 
eye~ though not so bright. Then introduce a small (:bi,:ct 
in a line between the remote object and the eye, at t!~.e di- 
stance of six or eight inches from it, and these two o!~ct~ 
Th~s property of the eve has tong been known. See Dr. lurln's Essay 
on distinct and indistinct Visic,~:,,in Dr Sniith'~ Optics, vol, ii, p. 128. 
Vol. al .  No. 122. d~zly lSOS. I wilt 
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1,3o On the instantaneous Production of Fire 
will appear as distinct when seen together, through this 
small aperture, as when they are viewed separately by the 
naked eve. 
Experiment I I.~Z~ piece of wire being placed in a line 
between a remote ol@et and my eye, at the distance of two 
feet fi'om it, these two obiects appeared more distinct when 
seen'togc.ther through an aperture t)f ~7 of an inch in di- 
ameter, than when they were viewed separately by the na- 
ked eye. 
It is evident hat no change took place in the humours of 
the eye, in these xp.erimcnts, neither in the convexity 6f 
the crystalline lens, nor in its distance from the retina; con- 
sequcntly that hypothesis which is built upon a supposition 
that the crystalline approaches to, or recedes from, the re- 
tina, bv the contraction and dilatation of the ciliary pro- 
cesses, must be erroneous. For it is absurd to suppose that 
the crystalline lens can t;e at different distances from the re- 
tina at the same time; and it is equally as absurd to assert, 
that the crystalline lens can, at the same time, have diffe- 
rent degrees of convexity. 
I am, sir, your obedient servant, 
Lynn, EZ. WALKER. 
June 17, 1808. 
XXV. O7~ the insta:ltaneous Production of Fire, by the ~nere 
Compression of ./ltmospherie ../lir. By Fn~D~:R:tCK AC- 
CVM~ ]ll.R.L.d., Operati~'e Chemist, Lecturer on Prac- 
tical Chemistry and on Milzeralogy and Pharma~, &c. 
IN  the xivth volume of tbe Philosophical Magazine, p. 363, 
professor Pictet communicates the aceension of combustible 
substances by the rapid compression of atmospheric air. 
The discovery of this curious fact is due to Mollet, as ap- 
pears from the Journal de Pl~,~/sique for Messidor, An. XII'. 
It is there slat%l, that if the air be ~erv. suddenly compressed 
in the ball of an air-grin, the quantity of calorie liberated 
by the first stroke of the piswn is sufficient o set fire to a 
piece 
D
ow
nl
oa
de
d 
by
 [N
ew
 Y
or
k U
niv
ers
ity
] a
t 1
0:1
7 2
4 J
un
e 2
01
6 
